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Introduction {#sec005}
============

Daily oral Iron and Folic Acid Supplementation (IFAS) is recommended by the World Health Organization (WHO) to prevent anaemia in pregnancy \[[@pone.0227332.ref001]\], reduce pregnancy complications and improve pregnancy outcomes. The Kenyan Ministry of Health adopted this high impact nutrition intervention in 2010 \[[@pone.0227332.ref002]\]. The current IFAS policy requires routine provision of IFAS tablets, free of charge, as part of Focused Antenatal Care (FANC) \[[@pone.0227332.ref003]\], to all pregnant women in all public health facilities. The ministry also developed various IFAS Information, Education and Communication (IEC) materials as part of the effort to improve IFAS coverage. Further, the ministry introduced one combined iron and folic acid tablet per day in 2012 to reduce side-effects associated with high iron levels to increase uptake and reduce tablet burden of separate formulations.

Despite these interventions, anaemia in pregnancy remains a public health problem in Kenya at 55.1% \[[@pone.0227332.ref002]\] and adherence with IFAS remains poor over the years, with less than 10% pregnant women taking IFAS tablets for 90 days or more, and about 30% not taking them at all \[[@pone.0227332.ref004]\]. Studies have reported numerous and diverse factors that affect IFAS adherence. These include: cost of IFAS tablets, tablets stock-outs, socio-economic status, IFAS side effects \[[@pone.0227332.ref005], [@pone.0227332.ref006]\], poor access and low utilization of antenatal services \[[@pone.0227332.ref007], [@pone.0227332.ref008]\] as well as inadequate and poor quality of IFAS counselling \[[@pone.0227332.ref008]--[@pone.0227332.ref011]\], among others. Consequently, the advantages of IFAS are not fully realized, underscoring the need for diverse strategies to strengthen supplementation.

The gap in integration of health interventions and strategies formed the basis for this study. Research has recommended community-based IFAS delivery \[[@pone.0227332.ref012]\], integration into primary health-care system \[[@pone.0227332.ref013]\] and community-based interventions \[[@pone.0227332.ref014], [@pone.0227332.ref015]\]. Nevertheless, little scientific evidence is available on integration of different health interventions and strategies especially at community level to improve the overall health status of all clients \[[@pone.0227332.ref016]--[@pone.0227332.ref018]\]. The experience of MICronutrients And Health (MICAH) program in Ghana and Malawi indicates that community-based administration of anaemia control interventions is critical to their success \[[@pone.0227332.ref019], [@pone.0227332.ref020]\]. The goal of the MICAH program was to improve the nutritional and health status of women and children through the most cost-effective and sustainable interventions, with a focus on micronutrients. It is therefore clear that antenatal distribution of IFAS using the channel of health facilities alone is useful but often inadequate, creating need to explore other delivery channels like community networks. The sustainability of intervention programs largely depends on community involvement. Consequently, an intervention study was developed to implement a community-based approach for IFAS in a rural County in Kenya.

Community based interventions involve use of volunteers/community agents, as point of contact/intermediary between intervention/health service and clients at community level. Witmer (1995) broadly defined community health workers as "community members who work almost exclusively in community settings and who serve as connectors between health care consumers and providers to promote health among groups that have traditionally lacked access to adequate care" \[[@pone.0227332.ref021]\]. Although community health workers are recognized by WHO and Global Health Workforce Alliance as an integral component of health workforce who are highly cost-effective \[[@pone.0227332.ref022], [@pone.0227332.ref023]\], most countries lack clear national policies or strategies for integrating community health workers' programmes into the health care system \[[@pone.0227332.ref024]\].

Though the current Kenyan health policy recognizes community health workers in health care provision, they are currently referred to as Community Health Volunteers (CHVs) for lack of formal salary compensation. In this spirit of volunteerism and social reciprocity, there is a generally high dropout and turnover rate of CHVs \[[@pone.0227332.ref025]\]. Various other factors weaken their service delivery such as lack of clear training guidelines and job descriptions at the managerial level, unclear terms of service and poor linkage mechanisms, among others \[[@pone.0227332.ref025], [@pone.0227332.ref026]\]. All the same, the CHVs have well defined roles that include: maintaining personal and environmental hygiene; promoting good health seeking behavior; promoting health rights; provision of home based care to the chronically ill; defaulter tracing for immunization, TB and ART; referrals to health facilities for health care especially for the malnourished under-fives, pregnant women and the severely ill; and educating community members on various health topics such as reproductive health, with distribution of contraceptives, and safe motherhood, for example, the importance of pregnant women making four ANC visits and hospital delivery \[[@pone.0227332.ref027]\].

From the aforementioned, it is clear that, the CHVs neither have specific deliverables in relation to IFAS nor are they allowed to distribute IFAS tablets to pregnant women in their homes. Lessons learnt from this study where CHVs distributed IFAS tablets together with education can help inform policy on the role of CHVs in IFAS programme implementation. This approach has not been practiced in Kenya before, so experiences of various stakeholders have not been assessed. Therefore, the aim of this study was to describe the experiences of CHVs of participating in a community-based approach for IFAS. In addition, since pregnant women and nurses are key stakeholders as recipients and supervisors respectively, their experiences were also described. The specific objectives of the study were to (1) describe perceived benefits (2) identify challenges experienced and (3) describe recommendations of CHVs, nurses and pregnant women of participating in a community-based approach for IFAS.

Methods {#sec006}
=======

Study setting {#sec007}
-------------

This study was conducted in March 2017 in Lari Sub-County, Kiambu County in Kenya. The study was embedded in a larger study involving implementation of a community-based approach for IFAS. Community health volunteers were trained to distribute IFAS tablets together with IFAS education to pregnant women in their homes. Various training materials used, developed and provided by the Ministry of Health, have been included under supporting information (S2 to S5). After training, CHVs were provided with Information, Education and Communication (IEC) materials developed by the Ministry of Health for educating pregnant women. These materials included community health workers IFAS counselling guides, posters and leaflets. The CHVs followed up the pregnant women on a weekly basis in their homes, during when they provided each woman with the entire week's supply of IFAS, evaluated previous week's intake and counselled her on different topics of IFAS. The nurses in charge of antenatal clinics where CHVs were attached were initially trained to provide supportive supervision to CHVs during the study and issue IFAS tablets to them for distribution to the pregnant women in their homes.

Setting of the larger study {#sec008}
---------------------------

The larger study consisted of an intervention study that adopted a pretest-posttest quasi-experimental study design with a control group. Mixed methods approach of data collection for both quantitative and qualitative data were used. The study implemented a new community-based approach for iron and folic acid supplementation. In the control group, pregnant women were followed up at health facilities by nurses who issued IFAS tablets together with IFAS education, according to the standard practice. In the intervention group, trained CHVs distributed IFAS tablets together with IFAS education and followed up pregnant women in their homes on a weekly basis. Pregnant women were all followed up until the time of delivery of their babies when the delivery outcome was determined. Baseline and endline data were collected on the pregnant women's knowledge, attitude and adherence to IFAS, otherwise referred to as compliance in the study, the main outcome of the study.

The study was conducted in the five largest public health facilities (Lari hospital, Kagwe, Kagaa, Githirioni and Kinale health centres) in Lari Sub-County in Kiambu County. The study was based in the community and maternal and child health (MCH) clinics whereas maternity units were used for evaluation of pregnancy outcome. Recruitment of respondents was done both in MCH and the community. Lari Sub-County is in the Western part of Kiambu County and is pre-dominantly rural. The Sub-County is further divided into five wards: Lari/Kirenga, Kijabe, Kamburu-Kamuchege, Kinale and Nyanduma. Lari has a total area of 439.20 square kilometers. According to the 2009 census, Lari Sub-County has a population of 123,895 people. Kiambu County covers an area of 2,543.42 km^2^ and is in the Central highlands of Kenya, close to Kenya's capital city of Nairobi. The County has a population of 1,623,282 people, 51% of whom are females and has twelve sub-counties \[[@pone.0227332.ref028]\].

Sampling {#sec009}
--------

Two stage sampling was adopted to identify one Sub-County and five of its largest public health facilities where the study was conducted. Sampling frame consisted of all Sub-Counties in Kiambu County. The Sub-County with existing functional community units formed the basis for the intervention, meaning its CHVs were active in provision of community health services at the community level. The largest public health facilities, with highest client/patient population turnover, and with existing and functional (active) community units were used to implement the intervention. These largest public health facilities were considered because of the low turnover of antenatal clients in health facilities in Lari Sub-County. The methodology adopted in the larger study implementing a community-based approach for IFAS has also been published elsewhere \[[@pone.0227332.ref029], [@pone.0227332.ref030]\].

Study population {#sec010}
----------------

The target population in this study was mainly CHVs participating in the community-based approach for IFAS. Nurses and pregnant women participating were also included in the study. A total of 30 nurses involved in provision of antenatal services in the entire Sub-county initially went through an update training on the IFAS programme. A total of 16 active CHVs were then trained on IFAS, out of which 12 consented to participate in the study. Nine of them participated up to the end and were therefore included in this study. Since CHVs are usually chosen by community members and are well known to them, both males and females were included. The two nurses in charge of antenatal services in the two largest public health facilities involved, who provided overall supportive supervision to the CHVs, were included in the study. The nurse in-charges are the representatives of all nurses working in the facility hence their use in this study, to provide key information on the community-based approach for IFAS on behalf of all the nurses in their facilities. Equally, eight pregnant women participants were randomly chosen, four from each of the two largest health facilities and interviewed. Since many pregnant women were involved in the study and we could not be able to collect qualitative data from all of them, to avoid bias, the eight were randomly chosen as they attended antenatal services on different days, thus ensuring diversity in the participant sample. This was to ensure both first time mothers and mothers on subsequent pregnancies were captured. By the eighth pregnant woman, they were repeating the same thing hence no more IDIs on pregnant women were conducted.

Data collection and analysis {#sec011}
----------------------------

The researcher developed In-Depth Interview (IDI) guides for nurses, CHVs and pregnant women for data collection in English (S1). The interview guides for pregnant women were translated into Swahili. The interview guides focused on participants' views of their experiences regarding various topics on community-based approach for IFAS including: perceptions, benefits, IFAS counselling provision, home visits' evaluation, failures, challenges and recommendations. The researcher conducted all the interviews to ensure consistency with the help of one trained research assistant. The data was audio recorded during collection. A field diary was kept for back-up and to document happenings and write reflective notes that would inform final data analysis and interpretation.

Audio recorded data from the interviews were transcribed verbatim and translated into English (where applicable) then typed. The researcher imported interview transcripts into NVivo version 10 which was used to organize and analyze data. Theoretical thematic analysis was done using the six-step framework by Braun and Clarke (2013) as also outlined by Maguire and Delahunt (2017).

The first step was familiarization with the data which involved reading and re-reading transcripts, listening to audio-recorded data and writing down the initial impressions. The second step was generating initial codes through open coding. The first two transcripts were used to develop as many codes as possible. These codes were then modified into higher-order codes as more transcripts were read and re-read. The third step was searching for themes which involved examining the codes to identify and organize those fitting together into preliminary broader themes. The fourth step was reviewing the themes and involved modifying and developing preliminary themes further to make appropriate changes to ensure each theme was distinct. Higher order codes were grouped into sub-themes then organized into relevant overarching themes that best capture the content of the sub-themes and codes that built them. The fifth step was defining and naming the themes followed by the sixth step of writing up the final report where the findings were summarized according to the themes identified. The summary was then described in detail and representative quotations presented in the results for each theme that emerged \[[@pone.0227332.ref031]--[@pone.0227332.ref033]\].

The findings from each of the 3 categories of participants involved are presented separately.

Ethics {#sec012}
------

The ethical approval for the study was granted by Kenyatta National hospital/University of Nairobi Ethics and Research Committee (KNH-ERC/A/90 protocol number---P706/11/2015). Research permit to distribute IFAS tablets through CHVs was obtained from the National Commission for Science, Technology and Innovation (NACOSTI/P/18/81499/2231). In addition, authority to conduct the study was obtained from administrative authorities of Kiambu County, Lari Sub-county and all health facilities participating in the study. Participation in the study was purely voluntary. All the study participants provided verbal and written informed consent before recruitment into the study. Ethical procedures observed have also been published elsewhere \[[@pone.0227332.ref029], [@pone.0227332.ref030]\].

Findings {#sec013}
========

Socio-demographic characteristics of study participants {#sec014}
-------------------------------------------------------

The sociodemographic characteristics of the three categories of study participants are shown in [Table 1](#pone.0227332.t001){ref-type="table"}. The age of CHVs and nurses ranged from 33 to 48 and 42 to 47 years respectively while all pregnant women were 30 years and below, the youngest being 19 years. All study participants were married.

10.1371/journal.pone.0227332.t001

###### Profile of study participants.

![](pone.0227332.t001){#pone.0227332.t001g}

  Characteristic                Number (Percentage)             
  ----------------------------- --------------------- --------- ---------
  **Age**                                                       
  Less than 40 years            0                     3 (34)    8 (100)
  41--45 years                  1 (50)                4 (44)    0
  Above 45 years                1 (50)                2 (22)    0
  Range                         42--47                33--48    19--30
  **Gravidity**                                                 
  Primigravida                  N/A                   N/A       3
  Multigravida                  N/A                   N/A       5
  **Sex**                                                       
  Male                          0                     4 (44)    N/A
  Female                        2 (100)               5 (56)    8
  **Marital Status**                                            
  Married                       2 (100)               9 (100)   8 (100)
  Single                        0                     0         0
  **Highest Education Level**                                   
  Primary                       0                     2 (22)    6 (75)
  Secondary                     0                     6 (67)    2 (25)
  Tertiary                      2 (100)               1 (11)    0

Experiences of study participants on community-based approach for IFAS {#sec015}
----------------------------------------------------------------------

When the participants were asked about their experiences on the community-based approach for IFAS based on various topics as stated earlier including: perceptions, benefits, IFAS counselling provision, home visits' evaluation, failures, challenges and recommendations, three themes emerged namely perceived benefits, challenges experienced and recommendations regarding community-based approach for IFAS. The findings for each category of participants have been described below, most of the information being from CHVs who were the sole implementers of the community-based approach for IFAS, doing the follow-up to pregnant women through home visits.

Experiences of community health volunteers on community-based approach for IFAS {#sec016}
-------------------------------------------------------------------------------

### Perceived benefits {#sec017}

When asked about their perceived benefits of community-based approach for IFAS, the CHVs reported numerous benefits. To begin with, all of them reported that they gained a lot of knowledge on IFAS. The CHVs were happy with trainings received and desired more regular updates. In addition, majority reported that it was a very enriching and satisfying experience to them, being of great help to pregnant women and contributing positively to community's health in general. As some CHVs put it:

> ".... the advantages are so many in the community than what we can think of"
>
> *(Female CHV*, *health facility 2)*

> "Personally, I think it has helped a lot, I can only see good things about it"
>
> *(Female CHV*, *health facility 4)*.

> "There are many benefits because I learned that IFAS increases the blood levels in a woman and it makes her with baby to be healthy. It helps the mothers to avoid so many problems which they face when giving birth. We learned the sources of iron and how to cook like spinach and not to overcook which we pass to the mothers and teach the same thus creating awareness to the community"
>
> *(Female CHV*, *health facility 2)*.

Most CHVs reported having had very helpful and interactive sessions with pregnant women as they visited them in their homes. This was witnessed by reports CHVs received from pregnant women who reported having had open discussions with CHVs where they learnt a lot and received enormous support. The CHVs reported better adherence with IFAS among pregnant women and associated benefits including: increased antenatal care attendance, being more energetic, having sufficient blood levels, having no excessive bleeding, no complications at delivery, and increased babies' birth weight thus healthier babies. One CHV reported a testimony from one of the mothers, who had a healthy twin delivery:

> "She was very happy to see us at her home because if she did not take IFAS in order to increase her blood levels and improve on her pregnancy maybe there were going to be some complications...... she explained to me how she felt after giving birth that she had enough energy and did not have low blood levels."
>
> *(Female CHV*, *health facility 2)*

All the CHVs reported that IFAS utilization increased so much that this sub-county which had rarely experienced IFAS stock-outs before, experienced serious stock-outs during the study period. Concerning the increased IFAS utilization, some of the CHVs had this to say:

> "...women were committing to take the IFAS..."
>
> *(Female CHV*, *health facility 4)*

> "When I came for the first time, I was taught on how to give IFAS to mothers in the community .........we started the job immediately and when we started we were able to get a lot of pregnant women in our villages and we taught them on how to use IFAS......."
>
> *(Male CHV*, *health facility 2)*

> "The number of clients who have come to the facility has increased because we are able now to reach them, to reach more clients so that they can come to the facility and ...."
>
> *(Female CHV*, *health facility 3)*

In addition, some of the CHVs reported increased early antenatal services utilization, going against the common practice of starting antenatal clinics late. Besides, increase in health services utilization was not just for antenatal services but other health services also like laboratory, immunization and family planning services among others. Some quotes by CHVs to this effect are included below:

> "....and when they get a pregnant woman, they always refer her to me."
>
> *(Female CHV*, *health facility 4)*

> "Aaaah, they are the ones who were looking for you to tell you that so and so is pregnant, and they need to begin ANC early......"
>
> *(Female CHV*, *health facility 3)*

> "...we have visited them during this program of IFAS and they have been taking them and now they are teaching the other women about the importance of taking IFAS .........and other services as well"
>
> *(Female CHV*, *health facility 1)*

> "Some mothers have their own problems and I usually go; we talk with them and we solve...... So, I do referrals"
>
> *(Female CHV*, *health facility 3)*

### More benefits: Closer communication improved health education and IFAS counselling {#sec018}

The CHVs shared their experiences in providing IFAS education and counselling. The CHVs reported that they were able to tackle side effects that hindered women from taking IFAS by educating them. Addressing side-effects and their management led to better adherence as opposed to the common practice of stopping IFAS with every slight discomfort/side-effect. Sharing her experience, one CHV had this to say:

> "It is good because like now the ones who come to the facility when they are given the IFAS then return home and have side effects, they stop taking them. But if you give them in the community, if they have side effects on taking them, you talk and encourage them to keep on taking them, that way I saw it is good."
>
> *(Female CHV*, *health facility 1)*

The home visits made by CHVs presented an excellent opportunity for closer interaction with the clients and for other health messages as well. They reported better relations with the community, associated with better communication with clients and more consultations from them. This helped create awareness in the community not only about IFAS but other health issues as well, thus improving general community understanding on health matters. Furthermore, most CHVs reported that, through this approach, peer education and counselling was enhanced among peers of pregnant women leading to better understanding of the importance of taking IFAS. As a few of them said, this was evidenced by pregnant women referring their fellow pregnant women to CHVs early in pregnancy to start IFAS, immediately they conceived. This was fueled by the benefit they had seen from the pregnant women the CHVs were already distributing IFAS to. Here are some of their quotes:

> ".... some of the pregnant women brought their friends to me to start taking IFAS immediately they knew they were pregnant."
>
> *(Female CHV*, *health facility 1)*

> "...and I encourage them to refer to me other pregnant women because some of them know these pregnant women... ..."
>
> *(Female CHV*, *health facility 5)*

> "I personally felt good because now I had something that I would be taking to them and teach them about IFAS in details. I felt that this was going to help many women"
>
> *(Female CHV*, *health facility 5)*.

Majority of the CHVs equally reported better relations with the health facilities' staff. They reported becoming more conversant with the hospital and how it operates in the various departments, which they did not know before. In addition, they were able to interact with the nurses more, unlike before and respect each other more in their respective roles.

### Challenges: Community-based approach for IFAS has its own share of problems which can be overcome {#sec019}

One of the major challenges all CHVs experienced was IFAS stock-outs, owing to the reported increased IFAS utilization in the Sub-County. One CHV reported that:

> "I came to the hospital to get the supplements and I was told they were not there and at that time women were waiting for me to take them to their places"
>
> *(Female CHV*, *health facility 2)*

However, this was circumvented by the researcher engaging management of health facilities to acquire more IFAS supplies. The CHVs reported that delay caused by bureaucratic processes of acquiring health supplies reduced their morale.

Some CHVs, though very few compared to the majority, reported facing frustrations regarding the home visits. Whereas a few women were living in hard-to-reach areas, a few others did not embrace home visits fully, so they became uncooperative. A few CHVs attributed this to negative attitude and mood swings in pregnancy, whereby some clients did not want anyone to intrude into their privacy. It could also be attributed to failure of the CHV to inform their husbands first. Except for those husbands who accompanied their wives for antenatal services, this approach was a new concept which was not easy for the pregnant women to explain to their husbands. The CHVs reported that failure to talk to the husband first would have made some of the few pregnant women uncooperative. In addition, a few CHVs sometimes missed the clients both at home and on phone or pregnant women gave the phone contacts of their husbands instead. When asked to share the problems they encountered during the home visits, this is how some CHVs described their experiences:

> "I can say dealing with pregnant women is not easy since they tend to have bad moods and I would find one in a bad mood who would not even want us to talk and she thinks the IFAS are for my own benefit and not hers"
>
> *(Female CHV*, *health facility 3)*

> "Some women think that I am so concerned with her life and they see as if I have become a bother to them."
>
> *(Female CHV*, *health facility 1)*

> "....at times you call someone, the husband picks the phone, you talk for some time trying to explain who you are to them because that is someone's else wife you called...."
>
> *(Male CHV*, *health facility 2)*

> "Just a little bit, you know for me as a man, visiting peoples' home week after week might raise some questions somewhere. But now considering that I have been doing other jobs at the grass roots level it was not a huge challenge because I had explained well to them why I was following up on IFAS for pregnant women"
>
> *(Male CHV*, *health facility 1)*

A few of the CHVs interviewed reported experiencing fear of the unknown at the beginning of the study. Their perceptions revealed that some CHVs were fearful of the women's reactions as the study began. The CHVs feared non-acceptance or rejection from both pregnant women and the community. To their surprise, this did not turn out so. Instead, the intervention was well received by the entire community, went on very well and women were positive and cooperative. One of them said:

> "We thought it was going to be hard to convince the mothers to accept these supplements"
>
> *(Male CHV*, *health facility 5)*

The other major challenge reported by all CHVs was lack of monthly remuneration. However, the researcher provided USD 150 per month to facilitate their fare and transport for weekly home visits. Lack of monthly salary becomes a challenge and interferes with their commitment because they must search for other income generating activities to provide for their families. Sharing his frustrations in lack of salary, one CHV said:

> "The major problem is lack of facilitation."
>
> *(Male CHV*, *health facility 1)*

### Recommendations: Suggestions for improvement {#sec020}

The CHVs recommended their official recognition. All CHVs unanimously asked for continued motivation and monthly salary. They reported that community work is very involving and getting no compensation for it does not augur well with their roles as bread winners, since at the end of the day, they need to put food on the table.

Of great concern to some of the CHVs was the need for more advocacy, social mobilization, sensitization and general meeting with all stakeholders, particularly husbands of pregnant women. All the CHVs also recommended consistent IFAS supply and continuous follow-up of pregnant women. Two CHVs said:

> "In short, taking IFAS from the hospital or facility should not be the end but there should be ways of following up especially to the grass roots because I have realized that some of the mothers who get IFAS from the hospital throw them in the toilets or they just keep and do not take them"
>
> *(Male CHV*, *health facility 1)*.

> "They are supposed to give us the IFAS so that we can be able to do our work of delivering them to the mothers because of the ones that we call defaulters"
>
> *(Male CHV*, *health facility 2)*.

To sum it all, the CHVs recommended permanent adoption of the community-based approach into IFAS distribution to complement facility distribution. They suggested integration of both strategies to reach all pregnant women as illustrated in these quotes:

> "If we leave them on their own after educating them a little in the hospitals we won't get any benefits from this program ... ...because I have realized that the mothers who get IFAS from the hospital, some throw them in the toilets or just keep them after collecting them .......so I would love it to be made permanent"
>
> *(Female CHV*, *health facility 2)*.

Experiences of nurses on community-based approach for IFAS {#sec021}
----------------------------------------------------------

The following are the experiences of the two nurse in-charges of antenatal services in the two largest public health facilities involved, who are the representatives of all nurses working in their facilities.

### Perceived benefits {#sec022}

When the nurses were asked about their perceived benefits of community-based approach for IFAS, they greatly liked the approach. They were really impressed and encouraged by the IFAS training provided. The nurses found this approach timesaving on time spent counselling clients. This was an advantage to them which helped address their heavy workload that often affected their quality of IFAS counselling. Sharing their views, they said:

> "It was not tedious on our side. When the client is supposed to take IFAS from CHV, you spend less time with them."
>
> *(Nurse in charge of ANC services*, *health facility 2)*

> "... ...we tell them about IFAS, but this always depends on the workload."
>
> *(Nurse in charge of ANC services*, *health facility 1)*

Based on their experience, nurses identified various benefits of community-based approach for IFAS to pregnant women. First, closer follow-up by CHVs led to more acceptance and uptake of IFAS thus higher levels of utilization and adherence. Secondly, antenatal clinic attendance improved. Thirdly, nutritional status of pregnant women improved due to consistent nutritional education offered by CHVs. Fourthly, access to IFAS improved since the women could always get IFAS at home reducing missed opportunities for IFAS distribution. Consequently, cases of low haemoglobin levels/anaemia during pregnancy and delivery reduced as evidenced by this quote by one nurse:

> ".... antenatal care attendance improved because CHVs were really mobilizing mothers to come to the clinic. For the deliveries we had, I would say we did not have many serious cases due to low Hb. Also, IFAS adherence improved."
>
> *(Nurse in charge of ANC services*, *health facility 1)*

Nurses perceived that this approach bridged the gap between health facility and community. It also brought the nurses and CHVs closer, improving their working relationships, as a team. They reported that harmonious working enabled pregnant women trust CHVs more. This enhanced their confidence to consult CHVs over other health matters thus leading to improved community health in general. One nurse said:

> "This was a good project because it is a gap and an area which health workers have not taken seriously."
>
> *(Nurse in charge of ANC services*, *health facility 1)*

### Challenges experienced and recommendations {#sec023}

The main challenge nurses experienced was IFAS stock-outs. They reported that this had not been reported in the entire Sub-County before and that it was due to improved antenatal clinic attendance and increased IFAS utilization. The perceived benefit of improved antenatal clinic attendance thus became a challenge to the nurses. In addition, improved antenatal attendance led to increased workload among nurses perpetuating the problem of limited time with client to provide detailed quality counselling, as indicated by this quote:

> "Even though we give them IFAS at the clinic, due to workload, we do not have time to emphasize on its importance."
>
> *(Nurse in charge of ANC services*, *health facility 1)*

Finally, when asked which strategy they preferred to use for IFAS distribution, nurses recommended integration of both hospital and community-based distribution as supported by this quote:

> "I think in future, they should be really combined"
>
> *(Nurse in charge of ANC services*, *health facility 1)*

One of the nurses emphasized that integration is only okay if the community-based approach for IFAS is practiced professionally with appropriate and timely referrals where need be, to avoid mismanagement of pregnant women. She said:

> "I would say the health professionals are much better, we cannot solely give the responsibility to the CHVs. We have to do this professionally, bearing in mind the woman is pregnant... ...there can be other problems."
>
> *(Nurse in charge of ANC services*, *health facility 2)*

Moreover, they all recommended more community-based education and good IFAS supply to curb stock-outs as supported by the following quotes:

> "There was a challenge, we ran out of stock when the program was halfway"
>
> *(Nurse in charge of ANC services*, *health facility 2)*

> "......they should make sure that there is consistency in the supply of IFAS"
>
> *(Nurse in charge of ANC services*, *health facility 1)*

> "......empower people with more effective counselling, even to the health workers"
>
> *(Nurse in charge of ANC services*, *health facility 1)*

Experiences of pregnant women on community-based approach for IFAS {#sec024}
------------------------------------------------------------------

### Perceived benefits {#sec025}

To explore the experiences of pregnant women as the recipients of the community-based approach for IFAS, a few were similarly interviewed to share their experiences. The women reported that the experience of using community-based approach for IFAS was very good, helpful and not problematic at all. The pregnant women reported:

> "It had no problems, it was good....... They have never failed to come and... ..."
>
> *(ANC woman*, *health facility 1)*

> "...and the program is good, it really helps people"
>
> *(ANC woman*, *health facility 2)*

The women interviewed reported several benefits. First, convenience of receiving regular supply of IFAS at home and not waiting until the next antenatal clinic. Second, IFAS was readily accessible and available even to those far away from the hospital. Third, they appreciated the fact that they did not have to spend money on bus fare just to go for IFAS tablets. Fourth, some were pleased with the visits because they did not have to stop their chores. Fifth, health education offered enabled them to manage any IFAS side-effects experienced, appropriately. Sixth, close follow-up by CHVs provided an opportunity to consult on other health problems hence were helped comprehensively. Overall, they were happy with the outcome and reported increased blood levels on testing. Referring to easy IFAS access, some pregnant women said:

> "The ones who are far will access the supplements easily ......... I come from far, so it is easy for them to bring me the supplements and the transport has reduced"
>
> *(ANC woman*, *health facility 2)*

Concerning other benefits, the pregnant women said:

> "This one for the community approach is good because they must bring IFAS for you, and they emphasize on the importance. You see that they consider it important and you also become serious"
>
> (*ANC woman*, *health facility 2)*.

> "They increase the amount of blood after taking them for some time......

> Another one is that when I take them, they help me in my body and the child".

> "....he then told me about taking foods which help in raising the blood levels"
>
> (*ANC woman*, *health facility 1)*.

### Challenges experienced and recommendations {#sec026}

Most of the women reported that they did not experience any challenges with this approach of IFAS. Only one woman reported that although the CHV visited her weekly, there are times he failed to come on time including times when client did not have supplements.

> "......sometimes he did not come on time and kept me waiting"
>
> (*ANC woman*, *health facility 1*, *IDI)*

Overwhelmingly, most women were satisfied with how study was implemented. All pregnant women involved highly suggested its continuation.

> "It is good for the approach to continue because it will help a lot of people since majority do not know about IFAS and they need to know more ... ...those at home will get to know better, about IFAS"
>
> *(ANC woman*, *health facility 2)*

Discussion {#sec027}
==========

The main findings from this study were: (1) all the three groups of study participants were positive and supportive of the community-based approach for IFAS (2) provider-client communication was improved at both community and facility levels (3) there was perceived increased use of not only IFAS services and tablets but other health services as well (4) community-based education yielded positive results and needs further strengthening (5) there was perceived increased IFAS utilization than ever before in the Sub-county leading to the main challenge experienced being IFAS stock-outs (6) continued use of community-based approach for IFAS by integration into the existing antenatal distribution was highly recommended by all participants.

These findings are consistent with literature on strengths of community based distribution of IFAS as a valuable platform in implementation of IFAS programmes \[[@pone.0227332.ref034]\]. The study participants found this approach beneficial to not only the pregnant women but also to all stakeholders and the entire community. They were all positive and supportive of the approach. Using CHVs to provide IFAS tablets and education was a very satisfying experience to them. As other studies indicate, CHVs perform diverse functions related to health care delivery especially in developing nations due to shortage of health care providers \[[@pone.0227332.ref035], [@pone.0227332.ref036]\]. During the community-based approach for IFAS, CHVs felt valued and appreciated in that they made significant contributions to improvement of the health of pregnant women, as witnessed in other studies \[[@pone.0227332.ref025], [@pone.0227332.ref027]\]. This encouraged CHVs to be more committed. In turn, pregnant women benefitted more by consistently receiving closer follow-up from CHVs. Thus, involving CHVs in community-based approach for IFAS can go a long way in ensuring the benefits of IFAS are realized.

Following this study, communication among the various stakeholders was enriched. As they reported, the nurse-CHV-client interaction was improved both at facility and community levels. There was closer interaction between nurses, CHVs and pregnant women. Consistent with other studies, CHVs acted as a link to facilitate access to health services by clients and informed nurses about community health needs \[[@pone.0227332.ref021]\] especially for those living in rural and underserved areas \[[@pone.0227332.ref037], [@pone.0227332.ref038]\]. Since the nurses in charge of the health facilities where CHVs were attached provided supportive supervision and IFAS tablets to CHVs, this link was activated more thus more opportunities to communicate and exchange ideas. This increased community awareness and uptake of IFAS. As Titaley (2014) indicates, community participation in health programs are necessary to improve their uptake. This cannot be achieved without proper communication. The CHVs are closer to the community leading to presumably better interpersonal communication with community members than health care providers. In this regard, equipping them with the necessary IFAS information in a simple way can achieve more and help address related fears or misconceptions. This in turn increases understanding of the importance of taking supplements.

One of the unanticipated benefits of the study was increased use of not only IFAS but also other health services, as reported by CHVs and nurses. They reported that pregnant women developed more confidence in CHVs causing more consultations and referrals for health services. This increased utilization of varied health services in addition to increased antenatal care attendance and IFAS utilization, as reported in this study. Numerous studies likewise indicate great success with community-based interventions. Using community health volunteers reduced maternal anaemia in Thailand, \[[@pone.0227332.ref039]\] and Nepal \[[@pone.0227332.ref040]\]. In these studies, these community health volunteers actually contributed to increasing antenatal care attendance, dispelling the myth that community distribution discourages women from seeking care at health facilities \[[@pone.0227332.ref041]\]. Furthermore, other studies indicate that using community agents significantly improved antenatal and neonatal practice indicators \[[@pone.0227332.ref042]\] on top of reducing maternal/child morbidity and mortality \[[@pone.0227332.ref043], [@pone.0227332.ref044]\]. For example training traditional birth attendants in a highly dispersed rural African community with limited access to healthcare, significantly reduced neonatal mortality by up to 50% \[[@pone.0227332.ref045]\]. Also, using community health workers reduced adverse perinatal outcomes in meta-analysis of several trials \[[@pone.0227332.ref042], [@pone.0227332.ref046]\]. This shows the value and benefit of using community agents to improve the most basic and important health indicators.

Community-based IFAS education, including peer counselling which was positively implicated in a study in Bangladesh \[[@pone.0227332.ref047]\], yielded positive results in this study and needs further strengthening. Likewise, the importance of family support, especially husbands, in IFAS use is critical, just as indicated in a study in Zimbabwe \[[@pone.0227332.ref048]\]. As Titaley stated, strengthening counselling sessions during antenatal care alone without improving community-based education is not sufficient to improve IFAS uptake \[[@pone.0227332.ref049]\]. Pregnant women should be provided with detailed counselling on anaemia control \[[@pone.0227332.ref050]\]. Expanding community-based services and sources of supplements by expanding local, community-based providers delivering anaemia counselling and education services and IFAS tablets improved IFAS utilization in Indonesia \[[@pone.0227332.ref051]\]. Lack of clarity on benefits of IFAS during pregnancy \[[@pone.0227332.ref010]\] due to inadequate counselling \[[@pone.0227332.ref009]\] is one of the factors affecting adherence \[[@pone.0227332.ref052]\]. Counselling enables clients to gain understanding to take initiative and create demand for services. Formative research studies have emphasized the need for community-based counselling \[[@pone.0227332.ref034], [@pone.0227332.ref052], [@pone.0227332.ref053]\]. Nurses in this study confessed providing inadequate IFAS counselling. On the contrary, pregnant women indicated positive learning experiences from CHVs. The pregnant women appreciated this approach, stating that they learned a lot, freely and with ease. Thus, the need to strengthen community-based education (offering health education at the community level) cannot be over-emphasized.

Following this study, the CHVs and nurses reported increased IFAS utilization than ever before leading to the main challenge experienced being IFAS stock-outs. Stock-outs of IFAS tablets had never been experienced before in this Sub-county, suggesting the high utilization following implementation of this study. It was a major concern for all the three categories of study participants since it had never happened before. Stock-outs \[[@pone.0227332.ref054], [@pone.0227332.ref055]\] and inconsistent IFAS supply \[[@pone.0227332.ref053]\] have been cited as a challenge and foremost barrier to effective IFAS use. Through this approach, a demand for IFAS was created which could not be met by existing resources. This reveals that health facilities underestimate the quantity of required resources due to probable underutilization of their health services. Replenishing the stock was not easy because of the bureaucratic government systems that were time-consuming. Therefore, there is need to address stock replenishing procedures to ensure consistent supply of IFAS throughout pregnancy. Use of a complementary push and pull mechanism as applied by Omotayo and colleagues in their study \[[@pone.0227332.ref056]\] would be of great help. However, this had not been considered at the beginning of the study since it was unexpected now that IFAS stock-outs had never been experienced before in the entire Sub-County.

Findings from this study indicate and recommend that the time for integration of community-based approach into existing vertical health facility approach in provision of IFAS services is now. All the study participants suggested and desired sustenance of community-based approach for IFAS. From this and the larger study where this current study was embedded, it shows that, the potential of CHVs in the IFAS programme, in distribution and education, is not fully utilized since they do not have specific tasks, records or trainings in relation to the IFAS programme. Through the community health strategy, CHVs should be involved more in IFAS programme. Nisar et al (2014) recommended development of interventions that provide sufficient information and quality counselling to increase IFAS coverage, and community-based approach for IFAS is one of such \[[@pone.0227332.ref057]\].

Despite the contribution of CHVs in both preventive and curative services, work environment challenges and weakening characteristics influence their functionality and sustainability \[[@pone.0227332.ref058]\]. These include: workload, supportive supervision, supplies and equipment, and respect from community and health system, affecting their productivity \[[@pone.0227332.ref037]\]. Working on voluntary basis without a regular compensation for services rendered is one of the set-backs in their active involvement as reported in this and other studies \[[@pone.0227332.ref025], [@pone.0227332.ref027]\]. For the few CHVs who are active, they do not have specific tasks or records in relation to the IFAS programme. Before this study, they had never been specifically trained on IFAS. Since CHVs are already working with communities to improve their general health, together with their leaders and the health facilities, they should come up with more specific IFAS related tasks, activities and terms of reference, for consideration by the Ministry of Health, in application of the bottom-up approach. Therefore, the Ministry of Health should formally recognize and officially absorb CHVs into the existing health care system by including them in the pay roll to earn a salary. The Ministry should also increase IFAS supply by applying the push and pull mechanism \[[@pone.0227332.ref056]\] to avoid IFAS stock-outs.

Strengths and limitations {#sec028}
-------------------------

This study utilized qualitative methods of in-depth interviews to obtain as much information from the study participants as possible, of their experiences in community-based approach for IFAS. The study reveals that CHVs have a role to play in implementation of IFAS programme. In addition, weaknesses in the current system of acquiring health resources were revealed, probably indicating an underlying bigger problem of underutilization. Some of the limitations in this study include more focus on information from CHVs, who were the sole implementors of this approach who conducted follow-ups to pregnant women through home visits, hence the sample size for nurses and pregnant women was smaller.

Conclusion {#sec029}
==========

In conclusion, there was a perception that using CHVs to implement a community-based approach for IFAS was successful in increasing supplement awareness and utilization. It may have the potential to increase the coverage and adherence if sustained. The CHVs, nurses and pregnant women were all positive about this approach and embraced it with a lot of enthusiasm. However, the role of CHVs in IFAS programme is not clearly defined in the current IFAS policy and their potential in IFAS programme implementation is not fully utilized. The community-based approach is a potential approach for strengthening IFAS policy implementation in Kenya. It can be used to increase both uptake and delivery of IFAS to pregnant women to improve the low adherence levels. There is need to complement the antenatal IFAS distribution approach with community-based approach for IFAS to strengthen IFAS programme interventions to further increase supplementation coverage and consequently reduce deficiencies of these crucial micronutrients among women and children.

Further research is needed to determine the feasibility of integration of community-based approach for IFAS into the existing antenatal distribution, by allowing community health volunteers to distribute supplements in the community. The role of CHVs in IFAS programme implementation also needs to be specified. These are policy initiatives worth considering, in an effort to strengthen IFAS policy implementation in Kenya. The community-based approach may be a promising strategy because it has the potential to immediately increase access to IFAS supplements by pregnant women. It's high time for change in relation to integrating the community-based approach for IFAS into the existing vertical health facility approach in provision of IFAS services.

Supporting information {#sec030}
======================

###### Interview guides.

This consists of three parts including: part A- Nurses' key in-depth interview guide used to collect key information from the nurses; part B---Community health volunteers' in-depth interview guide---the interview guide used to collect data from the community health volunteers; part C---Pregnant women's in-depth interview guide---the interview guide used to collect data from the pregnant women.

(DOCX)

###### 

Click here for additional data file.

###### Community health workers IFAS counselling guide, Swahili.

This is the main training material used for training community health volunteers.

(PDF)

###### 

Click here for additional data file.

###### Accelerating reduction of iron deficiency anaemia among pregnant women in Kenya, plan of action 2012--2017.

This is one of the training materials used for training the community health volunteers.

(PDF)

###### 

Click here for additional data file.

###### National IFAS communication strategy 2013--2017.

This is one of the training materials used for training the community health volunteers.

(PDF)

###### 

Click here for additional data file.

###### The link for Information, Education and Communication (IEC) materials on IFAS.

This is the link where more of the supplementary materials used for IFAS training can be found.

(DOCX)

###### 

Click here for additional data file.
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